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ABSTRACT: The number of computer applications for purposes of weed control decisions has 
increased dramatically in the past eight years. During this time, many efficacy-, and population-
based weed control decision aids have been developed. One such program, NebraskaHERB, an 
economic threshold based herbicide selection model, has been developed at the University of 
Nebraska. This weed management program has been completed for postemergence weed control 
in soybeans and similar programs will be developed for corn and additional crops. 
NebraskaHERB, available on floppy disks, runs on IBM compatible personal computers. This 
user friendly program quickly determines: whether or not it is cost effective to treat a field, 
identifies the most economically effective treatment (including broadcast and band-applied 
herbicides as well as cultivation), and ranks all other treatments in order of net profitability. 
NebraskaHERB will be available to the public during the winter of 1992. 
Introduction 
In recent years, herbicide selection has become more complex. In part, due to concerns 
about net profitability and selection of the most cost effective treatments. Of equal importance is 
the sharp increase in the number of herbicides available for use. Three factors have contributed 
to this trend. First, development of new classes of compounds has resulted in the release of 
many new products. This is most pronounced in the postemergence market. Second, the number 
of prepackaged herbicides has increased. In Nebraska, over the past three years, the release of 
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prepackaged herbicides has increased the number of commonly used herbicide products 
dramatically. In addition, the number of herbicides losing patent protection has steadily risen. 
From 1987 to 1992, Lasso, Kerb, Bladex, Basagran, Blazer and Roundup have or will have come 
off patent, and are likely to be manufactured by a number of companies under many new 
product names. In order to assist the herbicide selection process, "NebraskaHERB" has been 
developed at the University of Nebraska. 
The recent development of selective postemergence herbicides represents the potential for a 
major change in the way soybean growers manage weeds in a crop. Postemergence herbicide use 
in Nebraska has increased from 7% of soybean acres in 1985 to over 20% in 1987, and this trend 
is expected to continue. This increased use has been driven by decreased herbicide costs and 
improved herbicide efficacy. The vast majority of soybean fields will develop weed populations 
far exceeding economic thresholds (point at which yield loss from weeds equals the cost of 
control) if no weed control measures are used. In addition, a high percentage of fields will have 
some residual weed population left after the primary weed control practices have been performed. 
The grower's decision on treatment of this residual weed population is where economic thresholds 
are of greatest importance. 
Herbicide selection models which consider efficacy and economic profitability are being 
developed by a number of universities and pest management consulting companies. Weed 
Scientists at North Carolina State University and at the University of Arkansas have completed 
postemergence models for soybeans. It is anticipated that these models will be used by extension 
agents, crop consultants, agricultural chemical dealers and to a lesser extent, the grower. 
American Ag, a pest management company in North Carolina, developed and has marketed 
"Weed Doctor," a soybean postemergence decision-aid. Postemergence models based on the 
economic threshold concept are under development for weed control in winter wheat and are 
routinely used for herbicide recommendations in West Germany. 
The use of postemergence weed control practices allows the grower to treat only those areas 
of fields where residual weed populations are observed to exceed the economic threshold. One of 
the keys to cost efficient use of postemergence herbicides lies in the grower's ability to determine 
when weed populations exceed the economic threshold, thus requiring control. Significant 
improvement in weed management decisions could be realized if a decision-aid based on weed 
competition and economics, rather than subjective visual appraisal, was available. 
What's In A Program? 
Since weed control recommendations require expertise in many areas, the model is 
understandably complex. When a recommendation is made by a pest management specialist, 
product performance, cost, weed competitiveness, crop tolerance, and carry-over restrictions are 
just a few of the factors that must be considered. Similarly, the computer must be a pest 
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management specialist. NebraskaHERB is written to be a very user-friendly program, providing 
recommendations in seconds, and requiring a minimum of computer literacy. 
NebraskaHERB is made up of many files of information. When recommendations are 
sought, the source code accesses the appropriate files and decisions are calculated. These files 
include twelve .kill .rat.e data matrices which rate weed control for all herbicides and rates as well 
as cultivation and for four weed sizes and three soil moisture conditions. Additional files on 
product cost, application method, and weed competitive regression coefficients are read before a 
recommendation is made. 
Sequence of Events 
The user enters information which includes the grower's name, field location, anticipated 
soybean selling price, soybean cultivar, row spacing, method of herbicide application, and 
herbicide costs. Field scouting information on plant size, soil moisture, and weed species and 
density are collected and entered. The model then calculates a dama~e estimate, the expected loss 
if no weed control measure is employed. The damage estimate calculation draws on many years 
of research on the effects of weeds on soybean yield. This is a critical step in the model because 
the costs associated with no weed control treatments can later be compared with the economic 
benefits of available herbicide and cultivation treatments. Once the damage estimate is 
computed, the model searches its kill-rate files for effective herbicide treatments. The computer 
then identifies the most cost effective herbicide treatment and ranks all possible treatments in 
order of net gain (Table 2). Such a ranking is possible because a cost of the pest population was 
estimated when the damage estimate was calculated. 
Table 1. This soybean field had the following weed species spectrum and density: 3 common 
cocklebur plants, 2 velvetleaf and 1 common lambsquarters per 100 fe. 
D AM A G E E s T I MAT E 
Bushels Percent Dollars 
Lost Lost Lost 
VELVETLEAF 1.44 Bu/A 3.50 % $ 9 . 33 
LAMBSQUARTER, COMMON 0.31 Bu/A 0.75 % $ 2 . 00 
COCKLEBUR, COMMON 3.38 Bu/A 8.25 % $ 21.99 
--------------- 0.00 Bu/A 0.00 % $ 0.00 
----- - --------- 0 . 00 Bu/A 0 . 00 % $ 0 . 00 
--------------- 0.00 Bu/A 0 . 00 % $ 0.00 
--- -- ---------- 0.00 Bu/A 0.00 % $ 0.00 
--------------- 0.00 Bu/A 0.00 % $ 0.00 
TOTAL LOSS (estimated) 5 . 13 Bu/A 12.50 % $ 33.31 
based on WEED-FREE YIELD: 41.00 Bu/A and SELLING PRICE: $6 . 500/Bu 
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Table 2 The Alternate Recommendations screen follows a detailed Jks1 Recommendation 
screen. This information enables the grower to evaluate the economics of alternate treatment. 
ALTERNAT E R E C 0 M M E N D A T I 0 N S 
RANK HERBICIDE & APPLICATION TREATMENT NET GAIN COSTLACRE 
1 BASAGRAN + 28% UAN BROADCAST $ 16.24 $ 10.25 
1.0 PINTS/ACRE 
2 BASAGRAN + BLAZER + 28% UAN BROADCAST $ 14.04 $ 14.00 
1.0 PT. + .5 PT./ACRE 
3 CLASSIC + SURFACTANT BROADCAST $ 13.98 $ 10.50 
.5 OUNCES/ACRE 
4 CLASSIC + SURFACTANT BROADCAST $ 12.54 $ 14.50 
.75 OUNCES/ACRE 
5 GALAXY + 28% UAN BROADCAST $ 11.01 $ 16.75 
2.0 PINTS/ACRE 
6 BASAGRAN + 28% UAN BROADCAST $ 9.95 $ 17 .7 5 
2 . 0 PINTS/ACRE 
7 BASAGRAN + SCEPTER + COG BROADCAST $ 9.61 $ 17.90 
1.0 PT. + .33 PT./ACRE 
8 PURSUIT + 28% UAN + SURFACTANT BROADCAST $ 6.86 $ 20.25 
4.0 OUNCES/ACRE 
9 BASAGRAN + BLAZER + 28% UAN BROADCAST $ 6.38 $ 21.50 
2.0 PT. + .5 PT./ACRE 
10 BLAZER + 28% UAN BROADCAST $ 5.31 $ 10.25 
1.0 PINT/ACRE 
11 RESCUE + SURFACTANT BROADCAST $ 4.35 $ 14.85 
3.0 QUARTS/ACRE 
12 BASAGRAN + SCEPTER + COG BROADCAST $ 3.33 $ 25.40 
2.0 PT . + .33 PT./ACRE 
13 BASAGRAN + COBRA + 28% UAN + SURF . BROADCAST $ 3.24 $ 22.99 
1.0 PT. + 12.5 OZ./ACRE 
14 BASAGRAN + BLAZER + 28% UAN BROADCAST $ 2.47 $ 25.25 
2.0 PT. + 1.0 PT./ACRE 
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15 BLAZER + 28% UAN BROADCAST $ 2.28 $ 17 .75 
2.0 PINTS/ACRE 
16 DO NOT SPRAY AT ALL BROADCAST $ 0 . 00 $ 0.00 
17 BASAGRAN + COBRA + 28% UAN BROADCAST $ -0.61 $ 28.49 
2.0 PT. + 12.5 OZ./ACRE 
NebraskaHERB currently addresses postemergence weed control in soybeans and will be 
available during the winter of 1992. Updates planned for the program are postemergence weed 
control in corn and preemergence weed control in soybeans and corn. Additional crops will be 
added in future updates. 
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